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[Claim 1] The exhaust gas containing nitrogen oxides, a sulfur oxide, and 
mercury after chlorination agent addition Under a solid-state catalyst, Are a 
mercury art in the exhaust gas which performs reduction denitrification 
processing and subsequently performs liquid purification by the alkali lean 
solution, and mercury concentration is measured about the exhaust gas after 
this liquid purification. The mercury art in the exhaust gas which calculates the 
forecast of the inlet-port mercury concentration before reduction denitrification 
processing by being based on this mercury concentration, and is 
characterized by adjusting the amount of supply of the chlorination agent 
added in the preceding paragraph of reduction denitrification processing from 
the variation of this forecast and criteria inlet-port mercury concentration. 

[Claim 2] The exhaust gas containing nitrogen oxides, a sulfur oxide, and 
mercury after chlorination agent addition Under a solid-state catalyst, Are a 
mercury art in the exhaust gas which performs reduction denitrification 
processing and subsequently performs liquid purification by the alkali lean 
solution, and mercury concentration is measured about the exhaust gas 
before this liquid purification. The mercury art in the exhaust gas which 
calculates the forecast of the outlet mercury concentration after liquid 
purification by being based on this mercury concentration, and is 
characterized by adjusting the amount of supply of the chlorination agent 
added in the preceding paragraph of reduction denitrification processing from 
the variation of this forecast and criteria outlet mercury concentration. 

[Claim 3] The mercury art in the exhaust gas characterized by to be a mercury 
art in the exhaust gas which performs reduction denitrification processing for 
the exhaust gas containing nitrogen oxides, a sulfur oxide, and mercury under 
a solid-state catalyst after chlorination agent addition, and subsequently 
performs liquid purification by the alkali lean solution, to measure mercury 
concentration about the exhaust gas before this liquid purification and after 
desulfurization, and to adjust the amount of supply of the chlorination agent 
added in the preceding paragraph of reduction denitrification processing from 
the variation of this mercury concentration and criteria mercury concentration. 

[Claim 4] The processing system of the exhaust gas characterized by to send 
the flow-control signal from the computing element which a chlorination agent 
is added from a chlorination agent feeder, denitrification processing is 
performed to the bottom of the solid-state catalyst of a reduction denitrification 
plant, it is the processing system of the exhaust gas which desulfurizes in the 
alkali lean solution in a wet desulfurizing plant, and the exhaust gas 
containing nitrogen oxides, a sulfur oxide, and mercury is equipped with the 
mercury concentration meter in the latter part of this wet desulfurizing plant, 



and was connected to this nnercury concentration meter, and a controller to 
this chlorinatlon agent feeder. 



DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention relates to the approach of removing 
metal mercury effectively out of exhaust gas, in the system which desulfurizes 
a lot of exhaust gas In more detail about a smoke-eliminating art, i.e., the 
mercury removal approach in a smoke-eliminating processing system. 

[0002] 

[Description of the Prior Art] Harmful minute amount matter, such as mercury, 
exists in coal or heavy oil firing ********^ and, generally removal is difficult for it 
in the present smoke-eliminating processing system. It is thought that mercury 
mainly exists by metal mercury (Hg) or the mercury chloride (HgCI2) in 
exhaust gas. Since HgCI2 is easily absorbed by water, it is removable in a 
desulfurization absorption tower etc., but since the solubility to water is very 
low, metal mercury (Hg) is not absorbed in a desulfurization absorption tower, 
but has a possibility that it may be discharged from a chimney stack, as metal 
mercury vapour. Therefore, the activated-charcoal-absorption method, the 
sodium hypochlorite absorption process, etc. are conventionally used as an 
Hg removal technique. 

[0003] The approach of blowing the end of activity charcoal powder into 
exhaust gas, and collecting with a bag filter as ari activated-charcoal- 
absorption method, etc. is already put in practical use. However, there is no 
example mainly applied to mass gas, such as electric-power-plant^exhaust 
gas, for dust incineration exhaust gas. Moreover, the approach of adding 
additives, such as sodium hypochlorite, directly to the feedwater or circulating 
water of the cooling water of a cooling tower, the lean solution of a 
desulfurization absorption tower, or a wet electrostatic precipitator is learned 
as a sodium hypochlorite absorption process. However, all add an additive to 
the major equipment of an offgas treatment plant, and have the concem from 
which the essential function is prevented with an additive. For example, since 
a cooling tower is low pH, by the wet electrostatic precipitator for which an 
oxidizer is needed in large quantities and which an oxidant generates in an 
absorption tower, a sulfurous acid oxidizes and it can consider that acidity 
becomes strong etc. Moreover, it is not mainly suitable for mass gas, such as 
electric-power-plant exhaust gas, for dust incineration exhaust gas. 

[0004] On the other hand, since metal mercury cannot melt into water easily 
as described above, a desulfurizing plant will be passed, but if made to water 
solubility, it is removable with a desulfurizing plant. Then, in the denitrification 
plant with which the catalyst is filled up, it is possible to make removal 
possible with the desulfurizing plant of back wash by changing metal mercury 
into the mercury chloride which is easy to melt into water on this catalyst. That 
is, the smoke-eliminating art which injects into the preceding paragraph of a 



denitrification plant the chlorination agents (hydrogen chloride etc.) which 
change metal mercury into a mercury chloride is effective, however, it became 
the corrosion causative agent of the gas duct in a system, or back-wash 
equipment to add the chlorination agent beyond the need, and it had the 
problem which finally shortens the life of a plant facility. Moreover, when only 
carrying out constant-rate impregnation of the chlorination agent, utility cost 
will increase. That is. although usually anranged after the denitrification plant 
in order of the air heater, the dust collector, the gas gas heater (heat 
exchanger), and the desulfurization absorption tower, in the heat exchanger to 
which cooling is performed especially, the effect of the corrosion and 
breakage on the equipment by the chlorination agent is large, since [ 
moreover, ] a chlorination agent will be mixed also in a desulfurization 
absorption tower — the level of chlorine of a lean solution — going up -- a 
column - the corrosion and breakage of an inner metal part pose a problem. 
Furthermore, when the level of chlorine of a desulfurization absorption tower 
goes up, the problem of the oxidation degradation at the time of being 
desulfurization or the own fall of desulfurization engine performance arises, 
and system-wide degradation may be caused. Furthermore, with the 
increment in salt concentration, the fizz of a lean solution may increase and 
the increment in operation power may be brought about by the rise of 
absorption tower intemal priessure loss. 

[0005] [Problem(s) to be Solved by the Invention] this invention persons were 
the mercury removal approaches in the smoke-eliminating processing system 
which can remove the mercury contained in mass gas, such as electric- 
power-plant exhaust gas, especially metal mercury vapour in view of the 
above-mentioned trouble, they controlled and adjusted the addition of the 
chlorination agent for mercury removal proper, and did not have a bad 
influence on back-wash equipment, but inquired wholeheartedly that the 
approach of enabling efficient operation and engine-performance 
maintenance of a system should develop. Consequently, this invention 
persons found out that this trouble was solved by carrying out monitoring of 
the mercury concentration continuously at the desulfurization absorption tower 
outlet which is after desulfurization, a dust collector outlet, or a reheater outlet 
rather than only introducing [ for example, ] a chlorination agent in the 
desulfurizing-plant preceding paragraph, and adding appropriately the 
chlorination agent of need 10 daily dose for it. This invention is completed 
from this standpoint. 

[0006] [Means for Solving the Problem] This invention the exhaust gas 
containing nitrogen oxides, a sulfur oxide, and mercury after chlorination 
agent addition Namely, under a solid-state catalyst, Are a mercury art in the 
exhaust gas which performs reduction denitrification processing and 
subsequently performs liquid purification by the alkali lean solution, and 
mercury concentration is measured about the exhaust gas after this liquid 
purification. The forecast of the inlet-port mercury concentration before 
reduction denitrification processing is calculated by being based on this 
mercury concentration, and the mercury art in the exhaust gas characterized 
by adjusting the amount of supply of the chlorination agent added in the 
preceding paragraph of reduction denitrification processing from the variation 



of this forecast and criteria inlet-port mercury concentration is offered. About 
the mercury density measurement in the exhaust gas after liquid purification, it 
is measurable also in the preceding paragraph of the wet dust catcher 
prepared in the back wash of a desulfurization absorption tower, a reheater, 
or which equipment of a chimney stack. Moreover, since a mercury chloride is 
removed even in a cooling tower when the cooling tower is being installed in 
the preceding paragraph of a desulfurization absorption tower besides a 
desulfurization absorption tower, it is measurable also in the preceding 
paragraph of the desulfurization absorption tower established in the latter part. 
Here, since inlet-port mercury concentration changes depending on a boiler 
load or a charcoal type, it considers as the mercury concentration beforehand 
measured for every charcoal type at the boiler outlet, or the mercury 
concentration computed from the mercury content in coal, and is expressed 
criteria inlet-port mercury concentration by the sum total of the concentration 
of metal mercury and each mercury chloride. 

[0007] This invention moreover, the exhaust gas containing nitrogen oxides, a 
sulfur oxide, and mercury Are a mercury art in the exhaust gas which 
performs reduction denitrification processing under a solid-state catalyst after 
chlorination agent addition, and subsequently performs liquid purification by 
the alkali lean solution, and mercury concentration is measured about the 
exhaust gas before this liquid purification. The forecast of the outlet mercury 
concentration after liquid purification is calculated by being based on this 
mercury concentration, and the mercury art in the exhaust gas characterized 
by adjusting the amount of supply of the chlorination agent added in the 
preceding paragraph of reduction denitrification processing from the variation 
of this forecast and criteria outlet mercury concentration is offered. About the 
mercury density measurement in the exhaust gas before liquid purification, it 
is measurable also in the preceding paragraph of which equipment of a 
denitrification plant, an air heater (A/H), a heat exchanger, an electrostatic 
precipitator, or a desulfurizing plant. Here, although criteria outlet mercury 
concentration is outlet target mercury concentration, since the response delay 
of control usually exists, it is the value which deducted the deflection width of 
face of concentration to the upper limit of exhaust water silver concentration. 

[0008] This Invention furthermore, the exhaust gas containing nitrogen oxides, 
a sulfur oxide, and mercury Are a mercury art in the exhaust gas which 
performs reduction denitrification processing under a solid-state catalyst after 
chlorination agent addition, and subsequently performs liquid purification by 
the alkali lean solution, and mercury concentration is measured about the 
exhaust gas before this liquid purification and after desulfurization. The 
mercury art in the exhaust gas characterized by adjusting the amount of 
supply of the chlorination agent added in the preceding paragraph of 
reduction denitrification processing from the variation of this mercury 
concentration and criteria mercury concentration is offered. According to such 
an approach, the precision of a mercury concentration forecast can be raised 
by detecting the operating-duty signal of a boiler load, an electrostatic 
precipitator, and a desulfurizing plant. 



[0009] This invention to moreover, the exhaust gas containing nitrogen 
oxides, a sulfur oxide, and mercury Add a chlorination agent from a 
chlorination agent feeder, and denitrification processing is performed to the 
bottom of the solid-state catalyst of a reduction denitrification plant. It is the 
processing system of the exhaust gas which desulfurizes in the alkali lean 
solution in a wet desulfurizing plant. The latter part of this wet desulfurizing 
plant is equipped with the mercury concentration meter, and the processing 
system of the exhaust gas characterized by sending the flow control signal 
from the computing element connected to this mercury concentration meter 
and a controller to this chlorination agent feeder is also offered. Here, in the 
above-mentioned computing element, it is based on the mercury 
concentration in the exhaust gas measured in front of the wet dust catcher, 
the reheater, or the chimney stack mainly after liquid purification, and the 
forecast of the inlet-port mercury concentration before reduction denitrification 
processing is calculated. Moreover, in the above-mentioned controller, a 
chlorination agent supply flow rate is adjusted with the deflection signal of the 
inlet-port mercury concentration computed with the above-mentioned 
computing element, and the criteria inlet-port mercury concentration set up 
beforehand. 

[0010] according to such this invention, it sets to the mercury removal in the 
smoke-eliminating processing system which can remove the mercury 
contained in mass gas, such as electric-power-plant exhaust gas, especially 
metal mercury vapour, the addition of the hydrogen chloride for mercury 
removal is controlled and adjusted proper, and it does not have a bad 
influence on back-wash equipment, but efficient operation and engine- 
performance maintenance of a system are attained, specifically, the problem 
of the corrosion and breakage by chlorination agent addition of an excessive 
amount can be effectively prevented about equipments, such as an air heater 
prepared in denitrification plant back wash, a dust collector, a gas gas heater 
(heat exchanger), and a desulfurization absorption tower. Moreover, the 
oxidation engine performance and desulfurization engine performance in the 
case of desulfurization falling or the increment in fizz of a lean solution can be 
prevented by the level-of-chlorine rise of a desulfurization absorption tower, 
and the engine-performance maintenance or the improvement in the engine 
performance including the desulfurization engine performance in the whole 
system can be aimed at. Furthermore, according to this invention, the amount 
of supply of chlorination agents, such as a hydrogen chloride, can be 
optimized, and the utility cost for operation can be low controlled by reducing 
parts for superfluous addition. 

[001 1] [Embodiment of the Invention] In the offgas treatment of this invention, 
reduction denitrification processing is performed for the exhaust gas 
containing nitrogen oxides (NOx), a sulfur oxide (SOx), and mercury (Hg) 
under a solid-state catalyst after chlorination agent addition, and, 
subsequently an alkali lean solution performs liquid purification. And mercury 
concentration is measured about the exhaust gas of a front [ this liquid 
purification ] style and/or back wash, the forecast of the inlet-port mercury 
concentration before reduction denitrification processing or the outlet mercury 
concentration after desulfurization processing is calculated by being based on 



this mercury concentration, and the amount of supply of the chlorination agent 
added in the preceding paragraph of reduction denitrification processing is 
adjusted from the variation of this forecast and criteria mercury concentration. 
While being able to make the chlorination agent to add act effective in metal 
mercury by this, the bad influence to the system by the chlorination agent of 
an excessive amount is avoidable. 

[0012] As the addition control approach of the chlorination agent in this 
invention, the following three kinds can mainly be considered. Namely, the 
approach of detecting ** outlet mercury concentration and controlling by the 
deflection signal of the forecast of inlet-port mercury concentration, and inlet- 
port criteria concentration (the 1), ** How to detect the mercury concentration 
before desulfurization and control by the deflection signal of the forecast of 
outlet mercury concentration, and outlet criteria concentration (the 2), And it is 
the approach (the 3) of detecting front [ ** desulfurization ] mercury 
concentration and outlet mercury concentration, and controlling by both the 
deflection signal of the mercury concentration before desulfurization, and 
criteria inlet-port concentration, and the deflection signal with the forecast of 
the outlet mercury concentration computed from outlet mercury concentration 
and the mercury concentration before desulfurization. An example of the 
system at the time of using these approaches is shown in drawing 4 (the 1 ), 
drawing 5 (the 2), and drawing 6 (the 3), respectively. Hereafter, the concrete 
operation gestalt is explained to a detail about the art of this invention, 
referring to these accompanying drawings. 

[0013] In gestalt (the 1) this invention of operation, reduction denitrification 
processing is performed for the exhaust gas containing NOx, SOx, and 
mercury under a solid-state catalyst after chlorination agent addition, and, 
subsequently an alkali lean solution performs liquid purification. In case such 
an art is enforced, in the desulfurization absorption tower which is equipment 
in a system, exhaust gas contacts lean solutions, such as lime slurry 
circulation liquid, and SOx is absorbed and it is removed. Moreover, a 
mercury chloride (HgCI2) is also dissolved and removed by the above- 
mentioned lean solution among the mercury contained in exhaust gas. 
However, among mercury, in the usual state, since the solubility to water is 
very low, metal mercury (Hg) will not be removed by the lean solution, but will 
be contained in desulfurization exhaust gas as metal mercury vapour, and will 
pass through the desulfurization absorption tower 6. Then, in this invention, 
after adding a chlorination agent just before a desulfurizing plant and 
changing metal mercury into a water-soluble mercury chloride, it leads to a 
desulfurization absorption tower. 

[0014] In this invention, addition of the chlorination agent 3 is usually just 
before denitrification processing. Although the catalyst in a reduction 
denitrification plant can consider various configurations, generally it is the 
oxidation catalyst of titania systems, such as a honeycomb configuration. And 
since metal mercury can be oxidized on this catalyst (about 90% or more), 
chlorination agents, such as a hydrogen chloride, are introduced into that 
preceding paragraph. That is, the solid-state catalyst in a denitrification plant 
is made to act also as a catalyst for changing metal mercury into a mercury 



chloride at the same time it performs the operation as an original 
denitrification catalyst. 

[0015] The outline of a system in case the art concerning the gestalt of this 
operation uses for drawing 1 is shown. In the system of drawing 1 , after the 
exhaust gas which passed through the denitrification plant 2 prepared in the 
back wash of a boiler 1 passes through an air heater (A/H) 3, the heat 
exchanger 5 which collects heat energy, and a dust catcher 4, it is introduced 
into the desulfurization absorption tower 6. Here, a dust catcher 4 is not 
especially limited that what is necessary is just that for which dust can be 
rough-collected, before introducing exhaust gas into the desulfurization 
absorption tower 6. Moreover, 2 columns, a type desulfurizing plant, a 
desulfurizing plant which installed the cooling tower in the preceding 
paragraph of an absorption tower generally used by smoke-eliminating 
processing are sufficient as de******** 6, and it is not limited especially. In the 
desulfurization system by the above wet methods, the wet dust catcher 7, the 
reheater 8, etc. are formed in the back wash of the desulfurization absorption 
tower 6, and exhaust gas is emitted into atmospheric air from a chimney stack 
9 through these equipments. Here, in a reheater 8, the combustion gas which 
carried out the temperature fall is heated with the heat energy collected by the 
heat exchanger 5 of the desulfurization absorption tower 6 preceding 
paragraph. This is because there is a problem which the white smoke by the 
steam generates when the exhaust gas which carried out the temperature fall 
is emitted from a chimney stack as it is. So, in case a combustion gas is 
emitted, the gas after purification is heated, discharging, after making it 
elevated-temperature gas is performed, and the heat exchanger 8 which 
supplies heat is formed in the desulfurizing-plant 6 latter part of a facility of a 
wet method. 

[0016] And with the gestalt of this operation, as shown in drawing 1 , the 
chlorination agent feeder 3 is installed in the passage from the boiler 1 to the 
reduction denitrification plant 2. Moreover, it also has the ammonia injection 
equipment (not shown) which usually pours into exhaust gas NH3 supplied 
from the ammonia tank 3. The exhaust gas from a boiler 1 is introduced to the 
reduction denitrification plant 2. As for the exhaust gas with which NH3, HCI, 
etc. were poured in, Metal Hg oxidizes to HgCI2 under HCI existence at the 
same time the reaction of NHS and NOx is performed in a reduction . 
denitrification plant. After an electrical dust precipitator 8 removes a smoke 
dust through an air heater 3 and heat exchanger 5 grade, removal of HgC12 
is performed to the removal and coincidence of S02 in exhaust gas by the wet 
desulfurizing plant 9. Although superfluous HCI is contained in the exhaust 
gas which came out of the reduction denitrification plant, since it is absorbed 
by alkali water solutions, such as milk of lime, with a desulfurizing plant, it 
does not discharge from a chimney stack. Although this invention is the offgas 
treatment approach which adds a chlorination agent to the style side before a 
denitrification plant in the offgas treatment approach that remove NOx in 
exhaust gas by the reduction denitrification plant, and the wet desulfurizing 
plant which uses an ant potash lean solution as an absorbent removes S02 
NHS is required because of denitrification, and even if it does not add NHS in 
the style of before a reduction denitrification plant, it is possible to convert 
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mercury into a chloride by the chlorination agent under existence of the 
catalyst of a reduction denitrification plant, and to remove mercury with a wet 
desulfurizing plant. The exhaust gas with which Hg was removed in the 
desulfurization absorption tower 6 is Introduced into a reheater 8, is heated by 
the heat energy collected by the heat exchanger 5, and is discharged from a 
chimney stack 9. 

[0017] Thus, in this Invention, after adding a chlorination agent to exhaust 
gas, it processes under a solid-state catalyst and the mercury in the exhaust 
gas changed into water solubility is removed by liquid purification down 
stream processing. However, depending on the amount which supplies a 
chlorination agent, metal mercury will remain mostly and will be discharged, or 
there are too few additions, and serious problems, such as piping and 
corrosion / desulfurization performance degradation of equipment, may arise, 
[ too ] So, with the gestalt of this operation, the amount of supply of a 
chlorination agent measures mercury concentration about the exhaust gas 
after liquid purification, calculates the forecast of the inlet-port mercury 
concentration in the inlet port of reduction denitrification processing based on 
mercury concentration, and adjusts the amount added in the preceding 
paragraph of reduction denitrification processing from the variation of a 
forecast and the already set-up criteria inlet-port mercury concentration. 

[0018] The addition control approach in the case of using a hydrogen chloride 
as a chlorination agent about mercury removal is explained here. The 
following type can express oxidation reaction of the mercury by the hydrogen 
chloride. 

Hg+2HCI+1 / 202 -> HgCI2 + Although it cannot adjust since it depends for 
02 and Hg concentration on a boiler load, a charcoal type, etc. supposing the 
oxidation rate to the mercury chloride of H20 mercury can express with 
rox=kpHgina-p02b and pHCIc, the rate which oxidizes mercury to a mercury 
chloride can be adjusted by making the amount of supply of HCI fluctuate. For 
example, when it assumes that the mercury in coal-fired ******** exists by the 
dimorphism voice of HgO and HgCI2, outlet mercury concentration can be 
expressed with the following formulas (1 ). 

[0019] pToHgout = pToHgin- [pHgin (1-etaox) and etaHg+ (PHgin-eta 
ox+pHgC12inch) -etaHgCI2] - (1) pToHgin : All inlet-port mercury partial 
pressures pToHgout : All outlet mercury partial pressures pHgin : Inlet-port 
HgO partial-pressure pHgCI2inch : Inlet-port HgCI2 partial-pressure etaox 
oxidation quotient etaHg of :metal mercury : Elimination factor etaHgCI2 in the 
smoke-eliminating processing system of metal mercury : the elimination factor 
in the smoke-eliminating processing system of a mercury chloride — here, the 
mercury partial pressure of an inlet port changes depending on a boiler load 
and a charcoal type. Moreover, the elimination factor of the mercury in a 
smoke-eliminating processing system is an elimination factor in a dust 
catcher, a desulfurization absorption tower, etc., and it depends for it also on 
these service conditions. 



[0020] Generally, since elimination factor etaHg of metal mercury Hg 0 is 
lower than elimination factor etaHgCI2 of a mercury chloride HgCI2,.if metal 



mercury can be more mostly oxidized to a mercury chloride, its mercury 
elimination factor as a smoke-eliminating processing system will improve. 
Moreover, since oxidation quotient etaox of metal mercury is dependent on 
whenever [ HCI amount-of-supply catalyst fill, and catalyst temperature ] etc., 
it can improve the oxidation quotient of metal mercury by making the HCI 
amount of supply increase. So, the oxidation quotient of the amount-of-supply 
metallurgy group mercury of a chlorination agent is controlled by the gestalt of 
this operation using the system shown in drawing 4 . 

[0021] The outlet mercury concentration A is detected in the part of either 
desulfurization absorption tower outlet 11a (when the cooling tower is 
prepared, a cooling tower outlet is sufficient), wet dust catcher outlet 1 lb or 
reheater outlet 11c, and the forecast of inlet-port mercury concentration is 
computed with a computing element 15 from the mercury elimination factor 
(elimination factor in each device) in the supply flow rate and smoke- 
eliminating processing system of a chlorination agent (HCI). The above- 
mentioned forecast Y is compared with the criteria inlet-port mercury 
concentration set up beforehand by a charcoal type and the boiler load signal 
X, and the flow rate command Z of the chlorination agent by the controller 16 
is sent to the chlorination agent supply valve 10 as a signal from the variation 
by them. The amount of supply of the chlorination agent 3 is controlled by 
adjustment of the chlorination agent supply valve 10 by the proper flow rate. 
Thus, by inputting the boiler load signal X into the outlet Hg concentration 
prediction computing element 15, it can respond also to a boiler load effect 
and the load flattery delay by the detection delay of outlet mercury 
concentration can be prevented. Moreover, since it is dependent on the 
service condition of an electrostatic precipitator or a desulfurizing plant, the 
elimination factor of each mercury compound in a smoke-eliminating 
processing system may also have the mode which computes more accurate 
prediction mercury concentration in inputting into field strength etc. by the 
service condition of an electrostatic precipitator or a desulfurizing plant, for 
example, an electrostatic precipitator, and inputting signals, such as the 
amount of circulating flow, into a computing element 15 in a desulfurizing 
plant, and controls a chlorination agent supply flow rate. It can respond also to 
service-condition fluctuation with an electrostatic precipitator or a desulfurizing 
plant by this, and can control to a more proper flow rate. 

[0022] Target exhaust gas is heating furnace exhaust gas, such as boiler 
exhaust gas, such as a thermal power station which bums the fuel containing 
sulfur and mercury, such as coal and heavy oil, and works, or metal works, a 
petroleum refinery, and petrochemical works, in this invention, NOx 
concentration is usually low and there are many discharges containing a 
carbon dioxide, oxygen, SOx, ******, or moisture. The reduction denitrificatlon 
approach used by this invention is the approach of using ammonia for a 
reducing agent and usually returning NOx in exhaust gas to nitrogen under 
existence of a solid-state catalyst. Impregnation of ammonia is performed by 
the conventional approach. What supported noble metals, such as metallic 
oxides, such as V, W, Mo, nickel, Co, Fe, Cr, Mn, and Cu, a sulfate, or Pt, Ru, 
Rh, Pd. Ir, or such mixture to the titania which is support, a silica, zirconias, 



those multiple oxides, or a zeolite can be used for the solid-state catalyst used 
for reduction denitrification by this invention. 

[0023] The chlorination agent used by this invention says that to which the 
mercury in exhaust gas generates HgCI2 or HgCI in response to the bottom of 
existence of the above-mentioned catalyst with a mercury chlorination agent, 
for example, the amine salts of a hydrogen chloride (HCI), an ammonium 
chloride, chlorine, a hypochlorous acid, hypochlorous-acid ammonium, a 
chlorous acid, chlorous-acid ammonium, a chloric acid, chloric-acid 
ammonium, perchloric acid, an ammonium perchlorate, and the other above- 
mentioned acids, other salts, etc. are mentioned. Addition of a hydrogen 
chloride may use a hydrogen chloride as drugs, and may use the hydrochloric 
acid which is a water solution. As a hydrochloric acid, although there is 
especially no limit of concentration, it is illustrated from concentrated 
hydrochloric acid even to about 5% of dilute hydrochloric acid, for example. 
As equipment which adds a hydrogen chloride to exhaust gas, the metering 
pump for some drug solutions can be used from the former. As for addition of 
salts, such as an ammonium chloride, it is desirable to use the water solution 
of salts. Addition of a chlorination agent may be before the ammoniation to 
exhaust gas, or may be the back. Conventional equipment can be used as a 
wet desulfurizing plant. As a lean solution used for liquid purification, the 
water solution (alkali lean solution) of absorbents, such as a calcium 
carbonate, a calcium oxide, a calcium hydroxide, sodium carbonate, and 
caustic alkali of sodium, is mentioned. 

[0024] Generally, as an amount of the metal mercury in exhaust gas, it is 
about 3.N about 10microg/m at the outlet of a boiler, and is several about 
S.Nmicrog/m in a chimney stack. And there are some which have already 
contained the hydrogen chloride by the concentration of about about 10-30 
ppm to some extent depending on target exhaust gas like coal-fired ********. 
Therefore, since the residual metal mercury concentration after the 
denitrification plant by difference of these object exhaust gas also differs in 
adding a constant rate, it is difficult to remove the evil by excessive-amount 
addition. Since according to this invention the mercury concentration after the 
mercury chloride removal by the desulfurization absorption tower is measured 
and the chlorination agent of the proper amount which should be added is 
supplied, even if there are a class of object exhaust gas and modification of a 
component, an excessive amount is not supplied and the bad influence to a 
system can be avoided. Moreover, the utility cost for [ a constant rate ] 
operation compared with the case where it always adds can be held down as 
low as possible. When about 10-100 ppm is added constant-rate at any time 
to exhaust gas as concentration of the chlorination agent specifically added by 
the exhaust gas which used coal or a fuel oil for the fuel, by performing the 
operation control of this invention, the amount of supply is changed among 
about 30 - 50%, and positive mercury removal is attained. By this, since a 
chlorination agent addition is reducible 50 to 70%, it leads to a large cost cut. 

[0025] An example of the system which the art concerning the gestalt of this 
operation uses for gestalt (the 2) drawino 5 of operation is shown. Although 
add a chlorination agent from a chlorination agent feeder, denitrification 



processing is performed to the bottom of the solid-state catalyst of a reduction 
denitrification plant, and it desulfurizes in the alkali lean solution in a wet 
desulfurizing plant to the exhaust gas containing nitrogen oxides, a sulfur 
oxide, and mercury and is the same as the processing system of the gestalt 
(the 1) of the above-mentioned implementation as an offgas treatment 
system, the control approaches of chlorination agent addition differ. The 
mercury concentration B before desulfurization is detected in ones, such as a 
denitrification-plant inlet port, an A/H inlet port, a heat exchanger inlet port, 
and a dust collector inlet port, of parts (desulfurizing-plant preceding 
paragraph), an outlet mercury concentration forecast is computed and a 
chlorination agent supply flow rate controls by the gestalt of this operation like 
the gestalt (the 1) of the above-mentioned implementation from a deflection 
signal with the criteria outlet mercury concentration (outlet mercury 
concentration desired value) set up beforehand from the elimination factor 
(elimination factor in each device) of a chlorination agent flow rate and a 
smoke-eliminating processing system. An outlet mercury concentration 
forecast is computed based on the above-mentioned (1) formula. Here, when 
controlling based on the measurement result of dust collector outlet 
concentration, an outlet mercury concentration forecast is computed by 
deducting the mercury elimination factor in a dust collector 4 from the mercury 
elimination factor (etaHg, etaHgCI2) in the smoke-eliminating processing 
system set up beforehand. 

[0026] In the system of the gestalt of this operation, the preceding paragraph 
of a wet desulfurizing plant is equipped with the mercury concentration meter 
in one of the above-mentioned detection parts, and the flow control signal Z 
from the computing element 15 connected to this mercury concentration 
meter and a controller 16 is sent to a chlorination agent feeder. Thereby, a 
proper quantity of a chlorination agent can be added to exhaust gas in the 
style before a denitrification plant. Moreover, by inputting a boiler load signal, 
and a dust collector and the operation signal in a desulfurizing plant into the 
outlet mercury concentration prediction computing element 15, it can respond 
also to a boiler load effect or service-condition fluctuation of a dust collector 
and a desulfurizing plant, and the load flattery delay by the detection delay of 
outlet mercury concentration can be prevented. 

[0027] An example of the system which the art concerning the gestalt of this 
operation uses for gestalt (the 3) drawing 6 of operation is shown. As an 
offgas treatment system, a chlorination agent is added from a chlorination 
agent feeder to exhaust gas, denitrification processing is performed to the 
bottom of the solid-state catalyst of a reduction denitrification plant, and it 
desulfurizes in the alkali lean solution in a wet desulfurizing plant, and is the 
same as the processing system of the gestalt (the 1) of the above-mentioned 
implementation. With the gestalt of this operation, the mercury concentration 
B before desulfurization is detected like the gestalt (the 2) of the above- 
mentioned implementation in ones, such as a denitrification plant inlet port, an 
A/H inlet port, a heat exchanger inlet port, and a dust collector inlet port, of 
parts (desulfurizing-plant preceding paragraph). On the other hand, the outlet 
mercury concentration A is detected in one of parts, such as a desulfurizing- 
plant outlet (when there is a cooling tower, a cooling tower outlet is sufficient), 



a wet dust precipitator outlet, and a reheater outlet. 

[0028] Subsequently, in a computing element 15, from the deflection signal of 
the criteria inlet-port mercury concentration set up with the boiler load or the 
charcoal type, and the mercury concentration before desulfurization, and a 
chlorination agent flow rate and the elimination factor (elimination factor in 
each device) of a smoke-eliminating processing system, an outlet mercury 
concentration forecast is computed and a chlorination agent supply flow rate 
is controlled by the chlorination agent feeder through a controller 16 from a 
deflection signal with the criteria outlet mercury concentration (outlet mercury 
concentration desired value) set up beforehand. Moreover, by inputting a 
boiler load signal and the operation signal in a dust collector and a 
desulfurizing plant into the mercury concentration prediction computing 
element 15, it can respond also to a boiler load effect or service-condition 
fluctuation of a dust collector and a desulfurizing plant, and the load flattery 
delay by the detection delay of mercury cpncentration can be prevented. 
Although the following experiments were conducted in order to check the 
adjustment effectiveness of the addition chlorination agent in this invention, 
this invention is not limited at all by the publication of these examples. 

[0029] [Example] Based on the monitor result of continuation mercury 14 [ a 
total of], the experiment which adjusts the amount of the hydrogen chloride to 
supply was conducted using the testing device of example 1 drawing 2 . In the 
testing device of this example, in order to investigate the optimum dose of the 
hydrogen chloride to add, in the preceding paragraph of the denitrification 
catalyst 13, the mercury feeder 12 is formed from the need of carrying out 
adjustable [ of the mercury concentration contained in exhaust gas ]. For 
whenever [ 8000h-1 and catalyst temperature ], as a test condition, 300-360 
degrees C and mercury concentration were [ capacity / 280m3 N/h (w) and 
the denitrification catalyst SV/ 10 - 100microg/m3N and desulfurization 
absorption tower temperature ] 50 degrees C. 

[0030] In this example, by the mercury feeder 12, set inlet-port mercury 
concentration in exhaust gas to 100microg/m3N, and it was made to change 
to 30microg/m3N after fixed time amount progress, and, subsequently to 3 
lOOmicrog [/m ] N, returned again. Without making it change, as the amount 
of supply of the hydrogen chloride 3 which is a chlorination agent was set to 
100 ppm which is fixed concentration, it was operated. The desired value of 
outlet mercury concentration is 3 15microg [/m ] fixed N. In the meantime, 
outlet mercury concentration was measured with continuation mercury 14 [ a 
total of ]. The result at the time of using the system shown in drawing 4 in the 
gestalt (the 1) of operation is shown in the graph of drawing 3 . From this 
result, it was checked that the measured value of outlet mercury concentration 
is changing similariy according to the increase and decrease of change of 
inlet-port mercury concentration. Therefore, outlet mercury concentration may 
be less than the above-mentioned desired value, and the case where the 
amount of supply of a hydrogen chloride was superfluous existed. If aging of 
addition concentration which avoids the overage of such a chlorination agent 
is shown, it will become like the dotted line of drawing 3 . It became clear that 
target outlet mercury concentration can be adjusted by grasping inlet-port 



mercury concentration and adjusting the amount of the chlorination agent to 
add from this example. Moreover, the result at the time of using the system 
which shows the result at the time of using the system shown in drawing 5 of 
the gestalt (the 2) of operation on the same conditions to drawing 7 at drawing 
6 of the gestalt (the 3) of operation is shown in drawing 8 . 

[0031] [Effect of the Invention] according to this invention, it sets to the 
mercury removal in the smoke-eliminating processing system which can 
remove the mercury contained in mass gas, such as electric-power-plant 
exhaust gas, especially metal mercury vapour, the addition of the hydrogen 
chloride for mercury removal is controlled and adjusted proper, and it does not 
have a bad influence on back-wash equipment, but efficient operation and 
engine-performance maintenance of a system are attained, according to this 
invention, the problem of the corrosion and breakage by chlorination agent 
addition of an excessive amount can be effectively prevented about 
equipments, such as an air heater prepared in denitrification plant back wash, 
a dust collector, a gas gas heater (heat exchanger), and a desulfurization 
absorption tower. The problem of the corrosion of a heat exchanger that 
cooling is performed especially, and the problem of the corrosion and 
breakage of the metal part by the level oif chlorine of a lean solution going up 
by a hydrogen chloride being mixed in a desulfurization absorption tower are 
avoidable. Moreover, the oxidation engine performance and desulfurization 
engine performance in the case of desulfurization falling or the increment in 
fizz of a lean solution can be prevented by the level-of-chlorine rise of a 
desulfurization absorption tower, and engine-performance maintenance and 
improvement in the whole system including the desulfurization engine 
performance can be aimed at. Furthermore, according to this invention, the 
amount of supply of chlorination agents, such as a hydrogen chloride, can be 
optimized, and the utility cost for operation can be low controlled by reducing 
parts for superfluous addition. 
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